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DETAILED ACTION 

1 . This office action is in response to application 1 0/563285 filed January 3 rd 2006. 
Claims 1-6 are currently pending and have been examined. 



Response to Arguments 

2. Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of new grounds of rejection. 



Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 



4. Claims 1-6 rejected under 35 U.S.C. 103(a) as being unpatentable over Edwards 
in view of WO01 /95596 of which Tsuchi(7,095,991 ) will be used as an English 
translation. 



Apropos claim 1 , Edwards teaches: 

A method for operating a constant current circuit comprising, 

after connecting a sampling capacitor (72, Fig. 8) connected between a gate and 
a source of a first transistor (capacitor 72 connected between gate of source transistor 
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T4, Fig. 8) and a drain of the first transistor to a reference current source (T4 connected 
to current source 40, Fig. 8) and setting a voltage across the sampling capacitor to a 
voltage between the gate and the source produced while the first transistor is driven by 
a reference current of the reference current source (Col 8 line 60 through Col 9 lines 5), 

cutting off the connection among the sampling capacitor, the first transistor and 
the reference current source, as well as connecting the drain of the first transistor to a 
driving target (Col 9 lines 1-10), and driving the driving target by a current of first the 
transistor due to the voltage between the gate and the source that is set in the sampling 
capacitor (Col 9 lines 1-10) 

wherein said cutting off the connection comprises applying a first signal (sample, 
Fig. 9) to a gate of a second transistor (T2, Fig. 8) connected between the drain of the 
first transistor and the reference current source (T2 between T4 and current source 40) 

a second signal to a gate of a third transistor connected between the gate and 
drain of the first transistor (Sample applied to gate of T3, which is between the gate and 
drain of T4) 

a third signal (Output Enable, Fig. 9) to a gate of a fourth transistor (T5, Fig. 8) 
connected between the drain of the first transistor and the driving target. 

However, Edwards fails to explicitly teach: 

The second signal is the logical inverse of said first signal. 

However, one of ordinary skill in the art at the time of the invention would realize 
that the logical value of the signal applied to the gate of the transistor is a function of 
whether the transistor should be turned on or off and the type of transistor used. There 
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are only a finite number of configurations the transistors can be in, either both are 
NMOS, both are PMOS or one is NMOS and the other PMOS. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to try the three 
possible configurations, in which using both a NMOS for one of T3 and T2 and using a 
PMOS transistor for the other of T3 and T2 would necessitate the use of inverted first 
and second signals to achieve the driving method put forth by Edwards. 

Wherein said setting the voltage across the sampling capacitor and said cutting 
off the connection occur within a precharge period to cause the constant current circuit 
to be temporarily connected to a source of a buffer circuit transistor of the buffer circuit 
during the precharge period (Fig. 1 1 shows the capacitor is charged prior to the output 
enable being applied and can be considered a pre-charge period). 

However Edwards fails to explicitly teach: 

a buffer circuit for driving the signal lines by means of an output signal from the 
digital-to-analog conversion circuit; 

the buffer circuit includes an analog buffer circuit and a precharge circuit; and 
executing a precharge processing for the precharge period by disconnecting the 
precharge circuit for the precharge period from the analog buffer circuit 

In the same field of liquid crystal displays, Tsuchi teaches an output circuit buffer 
that contains an analog buffer (30A, Fig. 6) and a precharge circuit (32A, Fig. 6 Col 7 
lines 5-15) in which the analog buffer can be disconnected from the precharge circuit 
(see switch 3, Fig. 6). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the known method of having the driver output to buffers in the 
data driver as taught by Tsuchi in the display of Edwards in order to provide the 
predictable result of steady analog signals to be able to charge the capacitor to the 
correct voltage for displaying an image as well as the ability to precharge the display 
lines. 

Apropos claim 2, Edwards teaches: 

further comprising repeating a period for setting the voltage across the sampling 
capacitor and a period for driving the driving target (Inherent in active matrix displays to 
repeat driving periods to display images). 

Apropos claim 3, Edwards teaches: 

A flat display device constructed so that a display section made of pixels 
arranged in a matrix form (Fig. 1 ), a vertical driving circuit for sequentially selecting the 
pixels of the display section through gate lines (16, Fig. 1), and a horizontal driving 
circuit for driving pixels selected through the gate lines (18, Fig. 1), by signal lines of the 
display section, 

characterized in that: 

the horizontal driving circuit comprises: 
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after connecting a sampling capacitor (72, Fig. 8) connected between a gate and 
a source of a transistor (capacitor 73 connected between gate of source of transistor 
T4, Fig. 8) and a drain of the transistor to a reference current source (T4 connected to 
current source 40, Fig. 8) and setting a voltage across the sampling capacitor to a 
voltage between the gate and the source produced while the transistor is driven by a 
reference current of the reference current source (Col 8 line 60 through Col 9 lines 5), 

cutting off the connection among the sampling capacitor, the transistor and the 
reference current source, as well as connecting the drain of the transistor to a driving 
target (Col 9 lines 1-10), and driving the driving target by a current of the transistor due 
to the voltage between the gate and the source that is set in the sampling capacitor (Col 
9 lines 1-10) 

wherein said cutting off the connection comprises applying a first signal (sample, 
Fig. 9) to a gate of a second transistor (T2, Fig. 8) connected between the drain of the 
first transistor and the reference current source (T2 between T4 and current source 40) 

a second signal to a gate of a third transistor connected between the gate and 
drain of the first transistor (Sample applied to gate of T3, which is between the gate and 
drain of T4) 

a third signal (Output Enable, Fig. 9) to a gate of a fourth transistor (T5, Fig. 8) 
connected between the drain of the first transistor and the driving target. 
However, Edwards fails to explicitly teach: 
The second signal is the logical inverse of said first signal. 
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However, one of ordinary skill in the art at the time of the invention would realize 
that the logical value of the signal applied to the gate of the transistor is a function of 
whether the transistor should be turned on or off and the type of transistor used. There 
are only a finite number of configurations the transistors can be in, either both are 
NMOS, both are PMOS or one is NMOS and the other PMOS. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to try the three 
possible configurations, in which using both a NMOS for one of T3 and T2 and using a 
PMOS transistor for the other of T3 and T2 would necessitate the use of inverted first 
and second signals to achieve the driving method put forth by Edwards. 

However Edwards fails to explicitly teach: 

a digital-to-analog conversion circuit for performing digital-to-analog conversion 
processing of gradation data indicative of gradations of the pixels; and 

a buffer circuit for driving the signal lines by means of an output signal from the 
digital-to-analog conversion circuit; 

the buffer circuit includes an analog buffer circuit and a precharge circuit; and 
executing a precharge processing for the precharge period by disconnecting the 
precharge circuit for the precharge period from the analog buffer circuit 

In the same field of liquid crystal displays, Tsuchi teaches an output circuit buffer 
that contains an analog buffer (30A, Fig. 6) and a precharge circuit (32A, Fig. 6 Col 7 
lines 5-15) in which the analog buffer can be disconnected from the precharge circuit 
(see switch 3, Fig. 6). Tsuchi's buffer accepts signals for driving the data lines from the 
D/A converter 24 (Fig. 4). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the known method of having the driver output to buffers in the 
data driver as taught by Tsuchi in the display of Edwards in order to provide the 
predictable result of steady analog signals to be able to charge the capacitor to the 
correct voltage for displaying an image as well as the ability to precharge the display 
lines. 

Apropos claim 4, Edwards teaches: 

The flat display device according to claim 3, wherein the constant current circuit 
is configured for repeating a period for setting the voltage across the sampling capacitor 
and a period for driving the driving target (Inherent in active matrix displays to repeat 
driving periods to display images), the period for setting the voltage across the sampling 
capacitor being set as a period for precharge of the display section (Fig. 9 shows 
capacitor is charged prior to the output being enabled which would drive the display 
pixel). 

Apropos claim 5, Edwards teaches: 
A constant current circuit, comprising: 

A transistor having a gate, a source, and a drain (T4, Fig. 10), the drain of the 
transistor being configured for selective connection to a reference current source 
(Connected to reference 40 through T2, Fig. 10); and 
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A sampling capacitor (72, Fig. 10) configured for selective connection between 
the gate and the source of the transistor (T4, Fig. 10), for setting a voltage across the 
sampling capacitor to a voltage between the gate and the source produced while the 
transistor is driven by a reference current of the reference current source (Col 9 lines 1 - 
5), 

Wherein the drain of the transistor is selectively connected to a driving target 
after setting said voltage across the sampling capacitor, for driving the driving target by 
a current of the transistor due to the voltage between the gate and the source that is set 
in the sampling capacitor (output enable T5, Fig. 10 selectively connects T4 to the 
output column load) 

A second transistor having a gate, a source and a drain, the drain of the second 
transistor being configured to selectively connect the first transistor and the reference 
current source (T2, connected between T4 and 40, Fig. 10) 

Wherein the gate of the second transistor is configured to receive a first signal 
(sample, Fig. 10) that enables the selective connection of the first transistor and the 
reference current source; 

A third transistor (T3, Fig. 10) having a gate, a source and a drain, the third 
transistor being configured to set the voltage across the sampling capacitor (T3 allows 
current to flow from 40 into capacitor 72), 

Wherein the gate of the third transistor is configured to receive a second signal 
(sample, Fig. 10) that enables the setting of the voltage across the sampling capacitor; 
and 
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A fourth transistor (T5, Fig. 10) having a gate, a source, and a drain, the fourth 
transistor being configured to selectively connect the driving target and the drain of the 
first transistor (T5 positioned between output column and T4, Fig. 10), 

Wherein the gate of the fourth transistor is configured to received a third signal 
(Output enable, Fig. 10) that enables the selective connection of the driving target and 
the drain of the first transistor. 

Wherein said setting the voltage across the sampling capacitor and said cutting 
off the connection occur within a precharge period to cause the constant current circuit 
to be temporarily connected to a source of a buffer circuit transistor of the buffer circuit 
during the precharge period (Fig. 1 1 shows the capacitor is charged prior to the output 
enable being applied and can be considered a pre-charge period). 

However, Edwards fails to explicitly teach: 

The second signal is the logical inverse of said first signal. 

However, one of ordinary skill in the art at the time of the invention would realize 
that the logical value of the signal applied to the gate of the transistor is a function of 
whether the transistor should be turned on or off and the type of transistor used. There 
are only a finite number of configurations the transistors can be in, either both are 
NMOS, both are PMOS or one is NMOS and the other PMOS. Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to try the three 
possible configurations, in which using both a NMOS for one of T3 and T2 and using a 
PMOS transistor for the other of T3 and T2 would necessitate the use of inverted first 
and second signals to achieve the driving method put forth by Edwards. 
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However Edwards fails to explicitly teach: 

a buffer circuit for driving the signal lines by means of an output signal from the 
digital-to-analog conversion circuit; 

the buffer circuit drives the signal lines by a source follower circuit formed by 
connecting a constant current circuit to a source of a transistor; 

the buffer circuit includes an analog buffer circuit and a precharge circuit; and 
executing a precharge processing for the precharge period by disconnecting the 
precharge circuit for the precharge period from the analog buffer circuit 

In the same field of liquid crystal displays, Tsuchi teaches an output circuit buffer 
that contains an analog buffer (30A, Fig. 6) and a precharge circuit (32A, Fig. 6 Col 7 
lines 5-15) in which the analog buffer can be disconnected from the precharge circuit 
(see switch 3, Fig. 6). Tsuchi's buffer accepts signals for driving the data lines from the 
D/A converter 24 (Fig. 4). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to use the known method of having the driver output to buffers in the 
data driver as taught by Tsuchi in the display of Edwards in order to provide the 
predictable result of steady analog signals to be able to charge the capacitor to the 
correct voltage for displaying an image as well as the ability to precharge the display 
lines. 



Apropos claim 6, Edwards teaches: 
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Wherein the period for setting the voltage and cutting the connection and a 
period for driving the buffer circuit are repeated (Inherent in active matrix displays to 
repeat driving periods to display images). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RANDAL WILLIS whose telephone number is (571)270- 
1461 . The examiner can normally be reached on Monday to Thursday, 8am to 5pm 
(EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on 571-272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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